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"Phe thermic method of vitrification of the radio-
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Zinmskov F, V., Kolychev B.S., Kuzucheva V.S.,
Kulicheuko V.V., Martymov V,P., Rastorguev K.T,

Expediency of treating highly radloactive wastes into soclid
vitreous preoparations suitable for f£inal disposal is wow gecerally
recognized, Although heat treatment of wastes 1is evidently a pro-
mising method its iodustrial epplication considerably lags bek ind
regearch work. In large part this lag is due to the difficulty of
developing high-efficiency, contiouously acting apparatuses and .
plants suitable for the radiochemical indusgtry and burial-grounds -
having simple construction and safe ia the exploitation.

Specific requirements of the radio chemical industry limit
the application of the equipment used in other branches of industry.
Terefore, the aim of the present investigation was % develop &
contimuous process and technological equipment for hest treatment
of radiocactive pulps and als® CcTreution of Purial-~-grounds for dis-
posal of solid mol ten pTreparations of high activity,

T™e process development weg conducted in application to
bydroxide pulps obtained as a result of alkaline precipitation of
hydroxides of iron, chromium, manganese, calcium and other elmments

— from oitric acid radiocactive waates. _

The technologlical process for heat treatment of radicactive
pulps includes the following main stages:

] 1) Dehydration of pulp and calci nation of its solid residus.
! 2) Hixing of pulp sclid rssidue wdth fiux.
B 3) PrspaTation of vitrsous melt.

4) Pouring of witreous melt.

25 YEAR RE-REVIEW
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I. Puudamentals of technology for heat treatment
of radioactive pulps

We solected the fluldized bed method for dehydration and
calcinatdon of radiocactive pulps, Te application of the fluidized
bed permits to carmy out the dehydration with high rates. The uge
of solid residue of hydroxide pulp itself as a fluidized bed mate~
rial is not to the purpose, since close by magnitude values of
fluidization (0.15 m/sec) and of entraiment (0.35 m/sec) necessi-
tate considerable reduction of fluidization operating velocity
range and lead to locreased entraimment of fluidized bed material
from the apparatus.

The indicated reason necessitated the use of an inert mate-
rial, For this purpose we have selected quartz sand with particle
size of 0.4 and 0,7 mm,

1. The use of quartz sand with d = 0,4 mm pemits to in-
creasé the operatiog velocity of fluidization to 1 m/sec and the
use of sand with 4 = 0,7 mn - t 1,5 m/sec.

2. Quartz saod, getting subsequently into the burden, does
not change physico-chemical properties of molten preparation since
for the gubsequent process of vitreous melt preparation quartz sand
is being introduced into the burden as a glassforming component,

3. Quartz sand is heat stable at operating temperatureg
(500-7009C) in the reaction zone and ig chemically inert, in thege
conditions, tc the pulp solid residue, and to the spparatus mate-
rial. .
o 43 a fluldizing agent, gas (alr) or superheated stéegm canbe |
: gelected, The temperature of the fluldizing agent is determmined by
the operating temperature of dehydration and calecination, Operating
velocities of fluidization can be gttained both by means of gas
(stean) fed to the fluldization and by means of the vapour phase
formed in the apparatus during dehydration of the pulp. T™he usge of
. superheated steem pemits t reduce considsrably volumes of gasesg e
subject to purification, e
Completeness of dehydration and calcination of the pulp
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g0lid residue is determined by thv residonce time of solid reaidue
particles in the reaction zone¢ of the upparatus with the fluidized
bed. Conduoted studies showsd the ability of sand fluidized bed
retain fine-dispersed (1-5 p) particles of the golid residue to com-
plete dehydrgtion of the material. It wus found that regidence time
of particles in the fluidized bed depends on nature of the material,
specific surface of the fluidized bed and varies in wide range. 'The
main part of solid residue particles stays in the fluidized bed

35 min,

Lack of chemical interaction between the fluidized bed mate-
rial and the pulp solid residue favours its complete currying out
from the apparatus by the gas-vapour flow owing o great difference
in values of entraimment velocity of particles of fluidized bed ma-
terial (~ 245 w/sec) and entraiment velocity of solid residue
particles (0,35 m/sec),

™e difference in entraimment velocities of particles cf the
fluidized bed and the solid residue can be used for unloading the
golid regidue from the spparatus followed by its subsequent sepa-
ration from the gas-vapour phase in the cyclone, Separation of the
g011d residue in the cyclone is favoured by coarsening of its par-
ticles in the process of dehydration in the fluidized bed with the
formation of conglomerates having size of 20-40 m, The resul tdnog
conglomerates are unstable and the bulk of them disintegrates on
feeding the powdsr to the smelting apparatus with the formmation of
more fine fractions,

T provide high efficiency of the present process it is ne-
sessary to develop a contipsuous process for the preparation of the
pelt, One of the main problems is the gelection of flux composition
and a method of its introduction into the smelting zome, Studies
conducted showed the expe&lency ef using natural minerals (ulexite
albite and oth.) for introduction of compounds of boron, silicon
and godium into the burden, In the burden prepared on the base of
guch minsrals the ligquid phase emerges at temperature sbove 8000C
and thus i1t 1s possible to gveid the formeticn of crmets in pipe
lines at the top of the smelting apparatus. On heating the indicated
burden to 1100°C a vitreous melt is formed sultable for its unloading
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fom the apparatus. In order to prepare the homogensous melt it ig
necegseTy to keep it in the reaction zone for about 2 hours. Studies
showed tiat the method of the burden loading into the continuously
acting smelting apparatus and the burden digpersity are also of
great importance, To reduce the time required for the preparation
of the homogeneous melt it is oxpedient to use fine-dispersed mate- ,
rials and to load the burden on the melt surface by mall portions
corregponding to 0.2 g/mzomin‘ On the other hand, the use of fine-

ispersed materials can cause in:reased entraimment of the burden
particles by back gas flows formed as a result of the decompostition
of tho burden components which are heat unatable at thege tempo-
ratures. The entraimment of fine-dispersed partl cles of the burden
can be reduced by meang of complete themmal decomposition of un-
stable compounds of the hydroxide pulp solid residue in the stage
of dehydration and calcination and by using precalcined materials
as fluxes,

When introducing fine-digpersed flux materisls the forma-
tion of crusts in the ayparatus andypipe lines ocours owlng to the
formation of a liquid film on countact of particles with heated
sections of the surface followed by sticking of solid resgidue par-
ticles to these surface sections, e indicated phemomenon hasg .
the highest intensity on surface sections heated to 700-9000C, )/
By using a pelletdized flux it is practically posaible to avoid the
formation of crusts in pipe 1lines. T™he procedure for unloading of
the prepared homogeneous melt is determined by the time of couplete
melting and by the capacity of the gelected smel ting apparatus,

For experimental verification of the cbtatned data a model- .
pilot plant was created, the line diagrss of shich is shown in
fig. 1. Te design of apparatuses of the model-pilot plant was de-
veloped by a group of cowrkers under the guidance of V.T. Shatsillo,
L.I.Chechetin and L.D.Kosenko.

The pilot plant consists of the followlng maln apparatusess
1) vesgel for the starting material;
2) proportioning pusp for pulp feeding,
3) apparatus with the fluidized bed;
4) steam superheater;

5) cycloneg ]
|
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o, nux dwslng apparatsg
7 gmel ting, appalfatus;
8 wopgol for the melt;

9) purifying facilities.

Ay was already indicated, a hydroxide pulp with conceu-
tration of the solid phase 10-100 g/1 was used us a starting ma-
teriud.

Peeding the puly to dehydratiou was accomplished by meuans
of a proportioning pump and three low pressure pneumatic spraying
injectory of the Shuhov system.

Tn this case the pulp flow rate was from 10 to 30 1/hr with
wir conswption for spraying tho pulp being about 0.2 Na’/mr.l. De-
hydration and calcination of the pulp was accomplighed in the appara-
tus with the fluidized bed which represeuts a column havipg the in-

tornal diameter of 250 mm aud the height of about 2000 mm. In the
upper part of the apparatus there is an expander with the internal
diame Ser of 400 mm. Along its height the apparatus is divided 1ut
two paTts: the upper and the lower parts. The lower part of the appa-
rutus is a gas-feed chamber fitted with a gas-distributing grate.

removal of the fluidized bed material from the apparatus was
accomplished through its bottom. The upper part of the apparatus
jucludes the zone of dehydration and calciunation of the starting
material (the pulp) and is fitted with three injectors located in
one norizontal plane at the level of ~ 150 mm from the gas-distri-
buting grate,

The apparatus zone for dehydration and calcination is provi-
ded with heatlng. We have tested three types of heating the appara-
tus with the fluidized bed (see fig.2, 3, 4):

1. Heating by means of 7 vertically located tubular electric
heaters, evenly distributed from each other (18-20 mm) over the
gection of the apparatus. Power input on each electric heater was
continuously edjusted and 4id not exceed B kW.

2. Heating by means of 18 electric heaters l~cated horizontally
at a digtance of 15 mm from each other, Power input on each electric
heater did not exceed 3.2 — 2.8 kW.

587
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5. Heatdng the apparatus walls by wmeuus of high-frequeuncy cur—
rents, Power supply for induction heutery wus fed from 100-kW gene-
rator with frequency 2500 c¢.p.s. e types of heating,tegted by usg,
provided the heating of ssud fluidized boed to 700°C, temperature
drop 1in the space of the fluldized bed not exceeding 1000C, Speci-
fic powér consumptlon was 1.5 - 1.8 kWhr per 1 cubic metre of the
puip.

The charge of sand into the apparatus did not exceed 15 kg.
To maiotain quartz sand in the state of fluidization, ailr and super—
heated stean at 600°¢ were used. The average congumption of the
fluidizing agsent was about 40 kg/hr. TFor geparating solid aud
gas—vapour phases a cyclon heated to 400-5000C wag uged to avoid
vapour condengation and associuted sticking of the solid rasidue
particles to the cyclone wallg, The degree of purification in the
cyclone is 85-90%4. The solid residue meparated in tho cyclone was
mixed in the flow with the flux awl was fed to the furnace for melt
preparation.

The smelting apparatus is divided along 1its height into two
parts. The upper part with capacity of ~ 20 1 is designed to pre-
pare the melt and is fitted with the device for loading the burden
on the melt surface. The lower part is a facility for proportioning
and unloading of the prepared welt from the apparatus. Unloading of
the melt from the apparatus is performed owlng to overflow of the
low-vigcosity melt through the bottom feeder.

The mode of feeders operation is based on freezing the ef-
fluent melt flow by means of cooled air, The air consumption for
freezing the feeders was about 6 N BB/hr. —

Two methods of heatlng the smel ting apparatus were tesgted:
(See fig, 5, 6)
1) heating by means of 6 horizontally located tubular electric
heaters with total power of 7.5 kW

2) heating of the smeltiLg apparatus body by means of high-
frequency currents (2500 c.p.s.). Total power of the induction heat-
or was sbout 10 kW. The tegted types of heating provided continuous
adjustment of temperature in the reaction zome to 12000C,

587 e
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Pouring of the preparod melt was pertormed every 2~7 hours,
The power cousumption for the molt preparation was 7.5 = 10 kvhr,
T™e efficiency o1’ the smelflpy, apparatus achieved to 6 kg/hr,

After separation of the solid residue in the cyclone gas-vapour phase
and the part of the solid residue, got through with it, were fed
into the system of vapour phase coudensation and off-gases purifi-
cation, In the course of operation of the apparatus with the fluidiz-
od bad abrasion of quartz gand granules was obgerved, and a part of
them was entrained into the cyclone in the amount of about

5.1072 g/kgehr.

Congsumption factors and standards of the technological
process given sbove are the average ones for every 500 hours of
operation. Work conducted on the model-pilot plant showed the
feasibility of realizing the continuous process for heat treatment
of radiocactive pulps. One of the main difficulties in solving this
problem lies in ensuring process stabllity and consistent operation
of geparate apparatuses. The flowsheet and details of the apparatus
for process are deecribed not only in our peper.

T™e fundamental results flowsheet and details of the
apparatug required for the drying and vitrification of radioactive
sludge by mcans of gas and heat-remover, was published by
N.E.Brezhneva et al. on the symposium in Vienna /1/.

Pogsible wvariants of burial-ground for disposal
of solid molten preparations of high-asctivity

Particular attention is given to study of chemical stability
of glass-like preparations and solution of themmal problems in the
design of "buriul-grounds”, shen choosing fisslon fragments. Consl-
derably less attention is given to changes in preparatlon properties
induced by ilonizing radiation /2-5/. At the same time it 1s shown
/3/ that ionizinog radiation destroys the gurface of a preparation
and increases its solubility. This may be explained by the presence
of surface rsdiation—induced chemical reactions of 1 .1tsn prepara-
tion with air compoasnts. Chamges in preparation characteristics
=may also arise under prolonged action of high temperatures. /1;3/.

A temperature increase is kmown to occur due to energy
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o wage during radistion-induced decompogl tion of amny coucentratey
coutainlog radioisotopes., Heat release and self-heuating are of
particular significavce in the burying ot radioactive wastes, It
was shown earlier /2 / that heating of 501id fission-produced con-
centrates may reach congiderable values even for single blocks
because of the high spoclfic activity and worse heat-transfer com-
pared with liquids, This must be taken into account in studies on
propertive of molten preparatic::q.

Examlning a preparation gsurface by means of a microscope
(£1ig.7) has shown sharp lowering of the radiation induced decompo-
sition rate with increasi ng temperature. The change in the gurfsce
structure is, in fact, inappreciable above 15000C, No decreasge in
chemical stability connected with structure changes of the irradig-
ted surtace was obgerved above this temperature (fig.8),

T2 cadlation~induced effect on properties of molten prepa-
rations liuble &> high temperature c¢rystallization, becomes per-
ceptible at a i erature above 6000C, X-ray investigations have
shown that the . .sopirations irradiated at this temperature sre
erystallized easy cu.pared with non-irradiated sawples. (Fig.9),

Studies -~ . laxstion properties of fused preparations have
shown /3/ that at 5000C ; arked decrease in their structural viscosity.

Obviously, the ensrgy Becegsary for atom displacement at lower
structural viscosity decreases to such an extent that the cagcade
displacement by irmdiation becomes possible, In this cage no tem-
perature annsaling of radiation-induced ig defects is observed, due
o transition of the system from a metastable (vitreous) to g thermo-
dynamically more stable (c®ystallipe) gtate,

Investigations have shown that radiation~1nduced chemicgl
desgtruction of glass blocks may be prevented by creating higher tem-
peratures (not lower than 1509C) in the disposal. Tis is especially
n8cessary within the first months after charge of the disposal when
the sgpecific activity of wastes is and, consequen tly, the radiation-
induced chemical decompositions rate are highegt. Te second problem
when designing a burial-—grou'nd is a minimum contact of the prepara-
tion with air as destruction takes place owing to the acecurrence
reactions with air compoments. '

527 - 8-
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poturally, ol great, importance will bo the corrvect ostimation
o1 tungovalure peaks which ure likely to arise in o dipposnl and
will bo dopondent upou both tho gpecitric heat relenge of buried
maleriad and hoeoat removal, Knowledge of the thormophysiceal congbanty
of a preparation la necessary for solution of thin probl au, UL wag show
envlier /2,8, that the thermal conductlvity coetficient for fused !
fivglon- roduced preparations was 1,1 kenl/m. b, 9C, However, o dig-
vraered drop off blocksg und their atorape in henpy iy mout degirable
for nimplification of cohurge techinique., Mug whon egblme nym the
bewt transrer tho termm "pure” 1y not adeguate for tho thormal con-
ductivity covlficiont as ft ia nocoguary alge vo conglder tho
themnl conduc tivity of block canementy, the sivr convection in
gaps and the thomal emicsicn (fu. rather high temperatucos). Meroee
fore it Ly advisable to consider the layer of crwples as o coaryge-
grelned material and t use provisiconslls the defiviticon thermal
conductivity coeiflclent of i heapod lay- Ty determioe this valuos,
meagurenents were nade of the Gewpaeratoss g .aersace Lo fnyers oo
BLE Uiog o ampoules with molten preparationg (gpeclfic woniv .
from & OCO to 10 (00 curie/i). The apparatus £9T neacnrowonly | Tl
10) wun located Lu a protec i vo o oomiar . 06 aupouics o 20 R each
contaiuiog molten prepurutiong were pliced iote Lhe opporeive. The
preparations were oblained from westes ab different time delay:
5% ampoules (lower layer), %0 ampoules (middie layer) an. 2% om-
poules (upper layer), Appurutus for thermai modelling, contuining
ampoules with non-radioactive preparations were cegigned i order
W obtaln more accurate data. Electric healers were adjustsd inside

the ampoules,

Fig., 11 shows the results of devermipations of tempersturse

\

:ta ob tained

KJ-.

n

for the heating of layers in the zpparatus. The 4 ar—
mitted determination of the "thermal conductivity coefficient for &
heaped layer. This value did not differ, in fact, fromx ths monolith
thermal conductivity coefficient under experimentsl conditions and
was found to be 0.9 to 1.1 kcal/m.h.OC., The expected decreuge in
the themmal conductivity coefficient due to pregence of gir gaps
between ampoules was not observed mainly owlng = ;"3gence of the
heat conducting metal casanent in the burial-grsii:d.

i

.
I d

13

In constructing burial-grounds congiderabls attention

587 a -
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attention should naturally be given to eusuriog highest compuctneas
and to abgence ot speclal cooliuy agents uued for hoat-removal. e
critical excesg temperature of any heat releusing product is known
to be determined not only by the heut release vulue and thermsl con-
ductivity, but also by heat losses to the enviromment, It involves
temperature differences both in tho magy of the diuyposed product
and between the product and the enviromment, Table 1 shows volumesg
of radioactive preparationy stored as a monolith and "in heup" for
the case of mosgt intensive heat rumoval when there ig no difference
in the temperature of a preparation surfuce (or u layer) and that
of the enviromment provided the temperature difference in the centre
and on the purface of s preparation doeg not exceed 90K OC,

Table 1

Critical sizes of highly sctlve molten coucentrates
at mogt intensive heat removal and a maximum temperature of 900°CC,

e e A ————— e et o v oot . Bt e nrm e

Specific t}eat release
*h

kcal/m 1.6.10%

——

Charge shape of
disposal monolith monolith | in heap

Shere radius, m 0.29 0.68 0,68
volume, m> 0.10 1.320 0.65

Infinite radius, m 0. 24 0.56 0.56
cylinder volume of
runninog
meter, m’ | 0,18 0.99 0.49
Infinite  thickness, m| 0.16 0.16 0.40 0.40
pl aneé
) volume inm
layer™ ¢, area, m2 | 0.16 0.08 0.40 0.20

x) Values given for unilateral cooling of a plane layer; for
bilateral cooling the values must be doubled,

™e tabla shows that the permissible wlume of a diaposed
ration is dependent on its specific heat releage (apecific activity)

and is greatly limited even at strong heat removal from its surface,
587
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An additional temporature difforence botween o proparation
surface and tho envirvoment wlways tukous placo in roallty. 'Thon the
tabular sizes should be decreased, and the decreane ghould be
greater with increagsing dit'fereunce,

Different variants of burial-ground deglgn iuvolviuy, various
heat-exchangers are given below:

1. T™e best heat—removal may be accomplished usling flowing
cooled water ag heut removal ageut. In this cuse the prepuration
volumes may appear to be close to thoge in the table. However, a
burial-ground with water cooling must have a complex coustruction
and,which ig particul arly important, must be under continuous
control for years.

2, Uglng air as heat-transfer agent results in an increase in
the temperature differeunce between the preparation surface and the
environment and in decrease in tubular sizes, Here begt conditions
for heat-exchauge will take place when the air is blown through a
layer of blocks at a higher rate, However, this would require a
system for removing radicactive dust by air purification and would
create mogt favouraeble conditions for radiation-induced destruction
of the preparation surface. In using alr as a heat transfer agent
it is the mogt advisable to realize heat withdrawal by air streams
separated by metal partitions from the preparation-containing
ampoul es,

3. Temperature control in a burigl-ground by means of the endo-
themic process was shown to be possible /8/. It was suggested that
burisl-grounds with a molten preparation of high radiocactivity be
used forfusion ef a charge obvained by dehydration of low-active
wastess the m,p, of thig charge being by 200-3006C lower than that
of highly-active molten materials, First 1+t pemmits using the
heat evolved in the burial-ground and, second, to enclose highly
madiocactive molten mgterial into a glass—1ike monolith and thus te
protect it againat the radistion-induced chemical desctruction and
the actlon of ground wmaters.

The application ©f this method is justifisble when there is
necesgl ty in disposal of great volumes of low-active, slong with
highly—-active molten wastes,

tg?
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A Mo wont gimple and chiviy ypu of n burial ground would bo

one {uvolving no porgiculur coo ] iy

nKenty and conpbrctive mate-
rials, L.o

. sluple placlng of the proparation into the ground with

subnoiuen t 111 ing up. Tablo 2 ahows tho spucific volumon of pro-
4

¢, round uur.t‘ucn)uﬂlich way bo buried in ground plta
att a maximun temporature ot Q0000 Ly the ¢

ducta (pur cm” or
oentre of the pit. Calculn-
tion in made tor pit locationg Cig.12) . The
wi th preparation-contai niny ampoules repregents o ghere of a

radiug R, 'This ghape wasg chogen tor gimplification.
raged by a distance I.

ghape of tho volunme
Pite aure gepn-

The data obtained are evidonce for possible disposal of

bighly-uctive fuged preparations 1in eartt burfal-groundg.

Ia thls case {he excegs tanpordture

Ls determined ai uly L
the diffcrence in tomperatures o ¢

4t suwpoule layer gurfece (o . {1
prepurution surface in cage of 4 monolith) and the

environmert, /;
increuse in the buried prepurati

o volume may become posgible by
uee of 501l of a high thermal co cluctivity (rocky-ground type ),
Tanperature excess in such « buri al-ground would not caugé deg-
truction of the constructive materig] (

‘6arth) and would only creste
a heat barrier in the surrounding goil hindering the access of

Taiu and other waters into the burial-ground for geveral years,

From this standpoint it ig advigable that the initial temperature
be not lower than 50060¢,

In filled-up disposals a preparation 1 reliably protectad
from atmosphere effects gnd this creates fawourable conditiong
for protection againgt radiation—induced degtruction.

2

Taking the value of radiolsotope leaching as 1078 g/cm

e may draw a conclusion on gafe digpogal of blocks of g
activity 103 ¢/1 in burial-grounds. Taking into account the suf-
ficiently high sorption capacity of grounds with regpect to
fission-produced radioiso topes /9/, it is possible to suggest
earth burial-grounds for concentrates of higher activity,

specific
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Tublo 2

Penulpsible sizes of a preparation disposal in
burial-grounds

"Helght of ’" T
the protectdve 2,0m 2,5m
goound luyer

Distauce ‘

between pits 2m >nm 2m im

Specific heat 4in heaps

relegao R 0.29 0. 33 0.28 0.3%2
9310 kcal/ i/mz 12.4 8.5 11,8 7.5
m’.h '
monolith
B 0.2% 0.27 0.22 0.26
1/a% 13,3 9.3 11.5 7.9

—_—— - - ————— - o s - et san s artit - o - s [t g

Specific heat 1in heaps

release R 0,14 0.15 0.13 0.15
136;1104k0al/ 1/m2 1,4 0.8 1.2 0.7
m-,
monolith
R 0.11 - 0.11 -
1/22 3.6 - 1.4 -

All solid preparations including those involving radio-
isotcpes and glass- and basalt-type preparations are known to be
sudjected to surface radiation-induced chemical destruction re-—
sultiog in decreasing mechanical strength of surface layers and

_ in ioncreasing radicigotope golubilities. —

In cage of preparations intended for disposal of radioactive
wastes the rate of radiation-induced chemical processes may be
pade ninimum under the following conditdions;

1. Decrease in alkaline and alkaliearth element compounds and
boric anhydride in the composition of flux additives or incorpora-
tion of transient metals of the Ce type,

2, Providing for tamperature in the burial -ground not lower
than 5000C during the first years of storage,

% & limited contact of the preparation surface with air. Thenr.-

physical calculations have shown the possibility o~ . suructing
simplest burial-groundg aa pite £i1led up with sarth,
587 - 13 -
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Conclusion

It may be comsidered that with the totullity o1 ull works carried
out the fouudation for reulization of process ol vitrification
in the industry was practically prepared and that it ensures
tho pogsibility of creation of gafe digposal (burinl ground)

of highly~active wustes,
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Fig. 1. ™e 1line diagram of the model-pilot plant,

)

2. Heatlng by means of vertically located tubular
electric heaters.

Fig. 3. Heating by means of electric heaters located
horizontally.

™~
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110)

610

fig, 4. Heating the apparatus walls by means of high-fregi: e
currents, '

Fisc 5. Haating by means of gix horiZOntall 1o
electric heaters, J located tubular

77777 — Fig. 6. Heating of the smalting epparatus body by means of.
high~-frequency currents. B

5617 - 16 -
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' Tig. 7. Change in a molten preggration surfacs as a result

of irradiation from Co®0 at 2009C (a), 65°C (),
1509C (@) and 3009C (d) for 240 hours. (x550).
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CTmin

Pig, 8. Change in chemical stability (in the degree of des-
truction) of a molten preparation containing 35% of
810,, 1% of B,0;, 3% of €30 and a mixture of
aluminium, magnefium, iron and gglybdenum oxides as

a regult of irradiation with Co at differsnt
temperatures.

E— ha&ﬁne and irrsdiation
~—--- heating without irradistion

587 - 18 -
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Ll

L1
5 zfsl 950°

L3

Pig. 9., X-ray pattern of the molten preparation, containing
33 of 810,, 10% of Mg0, 9% of Al,0;, 4% of Ti0,,

#% of Ca0, 1% of CaF, and a mixture of oxides of
elements involved iB radioactive wastes before (1)
and after annealing for 240 hours without irradia-
tion at 700°C (2) and at 73009C (?) and during ir-
radiation with Co60 g4 %
0

00°C at a dose rate of
abgorbed energy of 6.10° rad.

.
]

H
£l

1
|

Pig.10. Schematic view of the apparatus used for investigating
the rise in temperatures at storing a preparation of
high activity.

l? T™e metal vessels 2, Insulation 3, Volume occupied
by preparation-containing ampoulds. 4. Blow-line
5. Thermoselectric couple

587 -19 -
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Fig. 11. Results ond®t®Bmination of heat release in a burial-
ground contalning ampoules for a real and a

model preparation,
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Pig. 12, Schematic calculation of the location of
burial-ground pits,
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